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Overview 

ÅHow air pollution contributes to water 
quality 

ÅIƛǎǘƻǊȅ ƻŦ LahΩǎ 9/! ǇǊƻƎǊŀƳ 

ÅProcess of obtaining ECA designation 



How air pollution contributes to 
water quality 

ÅMany lessons learned from Chesapeake 
Bay 

ÅNitrogen (approx. 1/3 from air) 

ïFuels growth of algae 

ïAlgae blocks sunlight from reaching 
underwater bay grasses (grasses habitat for 
crabs, waterfowl, and fish) 

ïDead algae sinks and decomposes, reducing 
dissolved oxygen (DO needed by crabs, 
oysters, etc.) 

 



How air pollution contributes to 
water quality 

ÅIncreased acidity of surface waters and 
soils 

ïDiminishes growth, reproduction, and 
survival of trees and underwater life 

ÅContaminate drinking water sources 

 



IƛǎǘƻǊȅ ƻŦ LahΩǎ 9/! tǊƻƎǊŀƳ 

ÅPollution from marine vessels  
regulated by International  
Convention for the Prevention of  
Pollution from Ships, or MARPOL  
(MARine POLlution) 

ÅMARPOL contains six annexes, addressing 
different types of pollution from ships 



ÅAnnex I: Oil 

ÅAnnex II: Noxious liquid substances carried in bulk 

ÅAnnex III: Harmful substances carried in packaged 
form 

ÅAnnex IV: Sewage 

ÅAnnex V: Garbage 

ÅAnnex VI: Air Pollution (was published in 1998 and 
came into force in May 2005) 

 

MARPOL Annexes 



Annex VI 

ÅIf a State is party to Annex VI, all ships entering 
its ports must comply with emission 
requirements--regardless of whether or not the 
ship is from a State that is party to Annex VI 

ÅLimits emissions of NOx, SOx, and PM through 
emission limits and fuel sulfur content 

ÅAreas can be designed as Emission  
Control Areas (ECAs) with stricter standards 



MARPOL Annex VI 
Air Pollution Standards for Ships 

Subject Area Perioda Fuel Sulfur Limit (ppm) NOx Standard 

Global 1/1/2011 and beyond   Tier II Engine Controlsb 

Today to 12/31/2011 45,000   

1/1/2012 to 12/31/2019 35,000   

1/1/2020 and beyond 5,000   

Emission Control Area 7/1/2010 to 12/31/2014 10,000   

1/1/2015 and beyond 1,000   

1/1/2016 and beyond   Tier III Aftertreatmentb 

a. For NOx standards, the period refers to the timeframe during which the ship was constructed or modified as 

defined in Annex VI. 

b. The current Tier I NOx standards range from approximately 10 to 17 g/kW-hr, depending on engine speed; the 

Tier II NOx standards represent a 20% reduction below Tier I; the Tier III NOx standards represent an 80% 

reduction below Tier I. 



Emission Control Areas 
North Sea and Baltic Sea 



Emission Control Areas 
North America 



Emission Control Areas 
US Caribbean 



ECA Designation Process 

ÅProposal to IMO must be made 

ïSpecify NOx, SOx, PM, or up to all three pollutants 

ÅMultiple parties with common interests may 
submit application (i.e., US and Canada) 

ÅMust demonstrate need to prevent, reduce, and 
control emissions 

ÅKey consideration is relative cost of reducing ship 
emissions compared to land-based controls and 
economic impact on international shipping 
affected by proposed ECA 



ECA Application 
Eight Components 

ÅDelineation of proposed boundary 

ÅPollutants to be controlled 

ÅHuman populations and ecosystems at risk from 
ship emissions 

ÅDemonstration that ship emissions contribute 
significantly to air pollution issues 

ÅDescription of meteorological conditions 

ÅDescription of ship traffic 

ÅDescription of land-based controls 

ÅRelative costs of controlling ship-based 
emissions vs. land-based sources 



ECA Application 
Delineation of Proposed Boundary 
ÅDetermined by analysis 

ÅUS/Canada extended 200 
nautical miles (370 km)  
offshore 

 



ECA Application 
Pollutants to be Controlled 

ÅNOx 
ïRespiratory issues 

ïCombines with volatile organic compounds and sunlight to form 
ozone 

ïNutrient loading to waterways 

ÅSOx 
ïRespiratory issues 

ïAcid rain 

ÅPM 
ïDifferent sizes (10 µ, 2.5 µ) 

ïPrimary (more coarse, emitted directly) 

ïSecondary (more fine, formed in atmosphere) 

 

 



ECA Application 
Human Populations and Ecosystems at Risk 

ÅHuman populations 

ïGeographical distribution of population 

ïFrequently concentrated along coast 

ÅEcosystems 

ïTurtle nesting sites 

ïMangroves 

ïCoral 

ïWorld Heritage Sites 



ECA Application 
Ship Emissions contribute to Air Pollution Issues 

ÅAir Quality Analysis 

ïDevelop emissions inventory 

ÅMarine vessels (in-transit, port, etc.) 

ÅOffshore oil platforms 

ÅOnshore sources (power plants, petrochemical 
plants, etc.) 

ïConduct air quality modeling 

ïAssess impacts on human health and 
ecosystems 

ÅDevelop baseline inventory to identify sensitive 
resources 



ECA Application 
Ship Emissions contribute to Air Pollution Issues 

ÅGoal of air quality analysis is to demonstrate that 
controlling emissions from ships is necessary to 
improve local environment 

ÅIf land-ōŀǎŜŘ ǎƻǳǊŎŜǎ ŀǊŜƴΩǘ ŎƻƴǘǊƻƭƭŜŘ ŀǘ ŀƭƭ ǘƘŜ 
application may not be approved 

ÅIf land-based sources are well-controlled and 
there are still issues with marine environment 
then application is more likely to be approved 



ECA Application 
Discussion of Meteorological Conditions 

ÅLarge-scale climatological patterns 

ïMonsoons 

ïIntertropical Convergence Zone 

ïEl Nino/La Nina 

ÅLocal mesoscale  
patterns 

ïTopography 

ïLand/Sea breeze 



ECA Application 
Discussion of Ship Traffic 

ÅGather ship location data from worldwide 
databases 

ïICOADS: International Comprehensive Ocean-
Atmosphere Data Set 

ïAMVER: Automated Mutual-Assistance Vessel Rescue 
System 

ÅModel ship traffic 

ïSTEEM: Ship Traffic, Energy, and Environment Model 

ïShipping lanes are developed, based on statistical 
representation of the pathways commonly used by ships 



ECA Application 
Discussion of Land-Based Controls 

ÅDeveloped during compilation of emissions 
inventory (for modeling) 

ïFlue gas desulfurization 

ïBaghouses 

ïElectrostatic  
precipitators 


